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Lifting of Claims 

This listing of claims r^laces all prior versions of the claim set. 

1. (Canceled). 

2. (Ciurently Amended) The m e thod of olaim 1, fiirthor comprising 
A method of forming a semiconductor device comprising: 

patterning a metal-pate layer and a gate nolvsilicon laver to form a gate pattern 
comprising a gale polvsilicon pattern and a metal-gate pattern: 

covering sidewalls of the met al-gate pattern with an oxidation bamer laver. wherein the 
oxidation barrier layer comprises metal; and 

forming the oxidation barrier layer on the sidewall of the metal gate pattern using 
chemical vapor deposition (CVD) or an atomic layer deposition (ALD), 

3. (Currently Amended) The method of claim [[1]]2, wherein the oxidation barrier layer 
comprises at least one of an oxide, nitride, or oxynitride of the metal. 

4. (Currently Amended) The method of claim 3, wherein the oxidation barrier lay e r 
comprises a metsil comprises at least one of the following: seleotod from tfao group conginting 
aluminum (Al), tantalum (Ta), titanium (Ti), hafnium (Hf) and gold (Au). 

5. (Currently Amended) ITi e m e thod of claim 1 , further oompriaing 
A method of forming a semiconductor device comprising! 

patterning a metal-gate laver and a gate polvsilicon laver to form a gate pattern 
comprismg a gate polvsilicon pattern and a metal-gate pattern: 

covering sidewalls of the metal-gate pattern with an oxidation barrier laver, wherein the 
oxidation barrier laver comprises metal: and 

sequentially forming a gate insulator layer, a gate polysilicon layer and a metal gate layer 
on a semiconductor substrate prior to the patterning step^ 



PAGE 5/8 ' IKVD AT 9/1M 4:41 :35 PiU [Eastern DayOght Time] ' ^ 



SEP. 14. 2005 4:44PM 919.-854-1401 MBS&S 



NO.0020~'P. 6/12 



Attorney Docket No. 5649.1191 
Application No.; 10/780^44 
Filed: February 17, 2004 
Page 3 of 9 

wherein the covering step comprises depositing a metal layer and oxidizing or nitrifying 
the deposited metal layer. 

6. (Currently Amended) The method of claim 1^ 

A method of forming a semic onductor device comprising: 

pattemina a metal-gate laver an d a gate polvsilicon laver to foim a gate pattern 
comprising a gate nolvsilicon pattern and a melal-gate p attefn^ fmd 

covering sidewalk of the met al-gate pattern with an oxidation barrier laven wherein the 
oxidation barrier layer comprises metal, 

wherein the oxidation barrier layer comprises aluminum oxide (Al20s), and wherein the 
covering step comprises: 

forming an aluminum layer using a CVD method by supplying methylpyrroUdinc alane 
(MPA) as a source gas and argon (Ar) of lOOsccra as a carrier gas at a temperature of between 
about 135-145*^C and at a pressure of between about 0.1-l.lTorr; and 

oxidizing the aluminum layer m an enriched oxygen enviromnent. 

7. (Currently Amended) The method of claim 5 [[1]), wherein the oxidation barrier layer 
has a thickness of between about 5-1 OOA. 

8. (Currently Amended) The method of claim 1, further compriffl Bg 
A method of forming a semiconductor device comprising: 

patterning a metal-gate laver and a gate polvsilicon layer to form a gate pattern 
comprising a gate polvsilicon pattern and a metal-gate pattern: 

covering sidewalls of the metal -gate pattern with an oxidation barrier laver, wherein the 
oxidation barrier laver comprises metal: and 

fonnmg a barrier metal layer between the metal gate layer and the polysilicon layer, and 
wherein the gate pattern comprises a stacked gate polysilicon pattern, barrier metal pattern and 
metal gate pattern. 
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9. (Original) The method of claim 8, wherein the barrier and/or metal gate layer comprises 
tungsten. 

10. (Cuirently Amended) The method of claim 8 [[?]], wherein the barrier metal layer 
comprises tungsten nitride (WN) or titanium nitride (TtN), 

1 1 . (Currently Amended) The method of claim S ([7]], wherein the oxidation barrier layer 
is selectively configured to cover substantially only the sidewall(s) of the metal gate layer and 
the barrier metal layer. 

12. (Currently Amended) The method of claim 5 [[1]], further comprising forming a 
capping layer on the metal-gate layer, wherein the capping layer is patterned when the metal-gate 
layer and the gate polysilicon layer are sequentially patterned, thereby forming a stacked gate 
pattern comprising, in serial order, a gate polysilioon pattern, a metal-gate pattern and a capping 
pattem. 

13. (Currently Amended) The method of claim 5 [[12]], further comprising forming a 
spacer layer to substantially cover a sidewall of the gate pattem including about: (a) the 
sidewall(s) of the polysilicon pattem; (b) sidcwallfs^of the oxidation barrier layer over the 
metal-gate layer; and (c) the sidewall(s) of the capping pattem. 

14. (Currently Amended) The method of claim 5 [[!]], fiirther comprising forming an 
impurity-doped region in the semiconductor substrate at opposing sides of the gate pattem using 
the gate pattem as an ion-implantation mask. 

15. (Currently Amended) The method of claim 5 [[1]], further comprising thermally 
treating the semiconductor substrate having the gate pattem with the oxidation barrier layer 
under an oxygen-enriched environment 
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16. (Cuirently Amended) The method of claim 15, wherein the thennally treating tinder 
the oxygen-enriched environment comprises supplying nitrogen as a carrier gas, comprising 
oxygen^ and hydrogen at a temperature of between about 750-950°C and a ratio of 
oxygen/hydrogen of between about 0.5-1.3. 

1 7. (Currently Amended) A method of forming an intogroted circuit dovioo having -a metal 
gate electrode comprising: 

forming a-staeked gate pattern onto a target flubstrntc, th o gnto pattera comprising a metal- 
gate pattern on a target substrate w ith opposing first and sooond ouifaooj and at least one 
sidewall; 

depositing a metal laver: and 

oxidizing or nitrifying the deposited metal layer to form an oxidation barrier layer 
covering si dewalls of the metal-^ate p attern. 

and covoring at l e ast a portion of the at looot one sidowoll of the metal gate pattern with 
on oicidation barrier layoj substantially without cov e ring a s idcwdl of an adjocont gQto 
polygilioon lay e r >vith th e oxidation bo rri o r lay o r, 

18. (Currently Amended) A method according to Claim 17, viiierein forming a tfie 
oovoring th e at least ono sidcwall of tho motal - g ate pattern comprises; 

forming a pol vsilicon gate laver and a metal gate iayer on the target substrate: and 
patterning the metal laver an d the polvsilicon laver to fonn a oolvsilicon-gate pattern and 

the metaNgate oattem, 

-e enformably oovoring substantially tho ontiro outer suifaoo of th e sidewall(o) of the 

m e tal gat e pattern >vitti the oxidation barrier layer. - 

19. (Currently Amended) A method according to Claim 18, whereb the metal gate laver 
comprises tungsten and the metal laver comprises aluminum, tantatum, titanium, hafni um^ and 
ggld. gat e pattern o o mprigos g barrier motol layor abutting th e metol gate pattern, and whoroin the 
eov e ring step igj oarriod out to also gubfltontiallv cover the nidownllfa^ of th i n Kirriar m(\fn\ invnr 



